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mental purposes many seeds and plants, including the olive, the cork oak, and an improved variety of rice. This versatile gentleman farmer's design in 1798 for "the first scientific basis for the curve of the mold-board" in the plow was notable because it symbolized the transition from trial-and-error invention to invention by scientific law. The growing interest in scientific farming also found expression in agricultural societies, which were established from 1785 on by merchants, professional men, and large landowners. These pioneer societies, in offering premiums for discoveries in plant and animal economy, were more akin to the learned academies of the eighteenth century than to popular farmers7 organizations*
Americans of the early Republic also displayed ingenuity in applying scientific principles to inventions designed to control nature, promote human comfort, and make a profit. Shortly after independence was won, facilities for carding cotton and wool were improved by Oliver E vans' invention of a machine which in performing three functions broke a new path. Other pioneers were experimenting with the steamboat. On August 22, 1787, John Fitch sailed a twelve-side-paddle steamboat up the Delaware. John Stevens, whose attention was called to this boat, invented an improved vertical steam boiler and savery type of steam engine which, with other experiments in steam engineering, were to make him a pioneer in the development of a steam engine for railways. An equally significant invention was, of course, the cotton gin. By 1793 Eli Whitney, a guest on the Georgia plantation of General Nathanael Greene's widow, had produced a model of a cotton gin which, with the rivals it suggested, was presently enabling short-fiber cotton to be produced profitably on a large scale. This process was destined to rehabilitate the institution of slavery and to make possible the immense development of cotton textiles. Before the end of the century Whitney had formulated the principle of interchangeable parts of machinery in the manufacture of muskets at his factory near New Haven. This principle, which Samuel Colt, of arms-making fame, was later to develop, finally came to be one of the important reasons for the superiority of American technology. To what extent all these and other inventions would promote the ideals of the Enlightenment no contemporary could be sure; but its optimistic exponents felt that these advances in science and in its application augured well for their values. Meantime interests and ideas hostile to the Enlightenment were being asserted.